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Abstract. Five species of Macromia were recently collected in Cambodia. For Macromia 
aculeata, this is the second finding of the species since its description in 1927. This spe- 
cies is very close to Macromia arachnomima, described from Borneo, but comparison of 
the respective holotypes proved them as different species. Records of M. arachnomima from 
Thailand, Laos, and the Malay Peninsula need to be reconsidered. The closely related species 
Macromis cincta and Macromia cupricincta have both been found in Cambodia; their diag- 
nostic characters are discussed. Macromia berlandi is supposed to be a northern subspecies 
of M. cupricincta. Variation in Macromia chaiyaphumensis and Macromia septima is consid- 
ered, and a female of the former is described. Controversies in grouping of Asian Macromia 
species are discussed. Notes on habitats and behaviour of the species considered are briefly 
provided. 


Key words. Dragonfly, Anisoptera, synonymy, Macromia aculeata, Macromia arachnomima, 
Macromia cincta 


Introduction 


Cambodia still harbours some of the largest expanses of tropical forest in 
the Indo-Malayan Ecoregion, sometimes retaining the full sequence of for- 
est types from mangroves and/or lowland evergreen forest to short upland 
forest. However, its Odonata fauna is still insufficiently studied (KosTERIN 
et al. 2012a). Between 2010 and 2014, I made five 2-3-week trips to Cam- 
bodia with the goal to fill this gap in our knowledge (KosTERIN 2010, 2011, 
2012a, b, 2014a, b; KosTERIn et al. 2012a, b). The trips of 2011, 2013, and 
2014 were undertaken during the rainy season and yielded 12 specimens of 
five species of the genus Macromia Rambur, 1842, none of which had been 
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reported for Cambodia before. Most species of this genus are usually scarce 
and elusive, so this is rather a good result. Studying this collection involved 
problems as to diagnostic characters and taxonomical relationships of some 
species concerning much wider geographical scope beyond Cambodia, 
which are discussed in this paper. 


Material and methods 


Abbreviations: BMNH - Natural History Museum, London, United King- 
dom; MNHN - Muséum national d Histoire naturelle in Paris, France; 
MZH - Finnish Museum of Natural History, University of Helsinki, Hel- 
sinki, Finland; RMNH - Naturalis Biodiversity Center, Leiden, the Neth- 
erlands. 


Observations were made during odonatological trips to Cambodia on 12- 
28-viii-2011, 22-v—07-vi-2013, and 01-18-vi-2014. Specimens were collect- 
ed with a net and are kept partly in RMNH, partly with the author. 


Specimens were photographed in colour in the field using an Olympus Ca- 
media C8080 camera. Illustrations of morphological details of the Cam- 
bodian specimens were prepared from serial photographs obtained via a 
Zeiss Stemi 2000-C stereomicroscope with a Canon PowerShot A640 dig- 
ital camera at the Institute of Cytology and Genetics of the Siberian Branch 
of the Russian Academy of Sciences, Novosibirsk. Images with broad fo- 
cus zones were obtained from serial photos with shifted focus using the 
program Helicon Focus 5.3 (http://www.photo-soft.ru/heliconfocus.html). 
Photographs of the holotypes of Macromia aculeata Fraser, 1927 and Ma- 
cromia cupricincta Fraser, 1924 from BMNH were kindly provided by Ben- 
jamin Price, and photographs of the holotype of M. arachnomima Lieftinck, 
1953 and of a male of an undescribed Macromia species from RMNH by 
Rory A. Dow. 


Localities are mentioned in the text below by nicknames (underlined). For 
localities No. 1-3, 5, and 7 the local names (if any) were unavailable and 
they were conventionally named after dragonflies recorded at them for the 
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first time for Cambodia (KosTERIN 2011, 2012a, 2014a). The explanations 
of the nicknames are as follows: 


— 


. Macromia Rivulet: Koh Kong Province, 17 km ENE of Koh Kong, a for- 


est rivulet with a half-open reach up to ca 1.5 m deep with sandy bottom 
(KOSTERIN 2012a: Fig. 59b). 11°40°17"N, 103°07°28-29"E, 294-296 m 
a.s.L; 16-viii-2011; 23-v-2013. 


. Capricornis Rivulet: Koh Kong Province, 25.5 km ENE of Koh Kong. 


11°42’31”N, 103°11’55”E, 306 m a.s.L.; 14-viii-2011. 


. Microgomphus River: Koh Kong Province, 6.5 km SW of Thma Bang, a 


medium-sized river flowing among forested hills and plantations, a slow 
and shallow reach with sandy bottom, at the bridge (KosTERIN 2010: 
Fig. 23, left; KosTERIN 2012a: Fig. 25). 11°38’44”N, 103°23’48”E, 340 m 
a.s.1.; 24-v-2013. 


. O'Sieng Lei: Ratanakiri Province, 19 km SE of Ban Lung, a slow reach of 


a medium-sized river upstream of the O’Sieng Lei (O’Seng Eall, O Sin 
Laer) Waterfalls, knee-, locally to waist-deep, with banks overgrown with 
bamboo. 13°35’38-40°N, 107°05’09-19"E, 181-185 m a.s.l.; 02-vi-2013. 


. Asahinai brook: Ratanakiri Province, near Lake Yak Lom, 3 km ENE of 


Ban Lung, downstream of the road: fast, with stony bed and some slow- 
er pools with growth of Ludwigia and Marsilea, partly shaded by trees, 
bordered by bush/herb thickets and small plantations. 13°44°17-20°N, 
107°00°56”-01°01”E; 06-vi-2013. 


. O'Tamol Meik: Ratanakiri Province, lower reaches of the O’Tamol Meik 


rivulet, temporarily dried out to two separate pools in a clayey gully in 
the streambed. 14°09°46"N, 107°13’56"E, 124 ma.s.1.; 05-vi-2013. 


. Loringae brook: Mondulkiri Province, a brook downstream of Buu Sra 


Waterfall, being the left tributary of the main river, small shady for- 
est brook with variable current downstream of a waterfall of its own. 
12°34’01-19"N, 107°24’50”-25'03”E, 416-490 m a.s.L.; 12-vi-2014. 


All specimens from Cambodia discussed in this study were collected by the 
author (OEK). 
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Macromia species recorded in Cambodia, 
with taxonomical remarks and notes on habitats 


Macromia aculeata Fraser, 1927 
(Figs 1a—d, 2a, b, 3a, b) 

Selected references: 

Macromia aculeata, sp. nov. - FRASER (1927): 68 f. (original description; holotype ¢ by 
monotypy, in BMNH; type locality: »Maymyo, Upper Burmax, presently Pyin Oo Lwin, 
Mandalay Region, Myanmar); Macromia aculeata Fraser - FRASER (1936): 163, 183 f., fig. 
60d (key to species, redescription, drawing of male secondary genitalia); Macromia aculeata 
Fraser, 1927 - KosTERIN (2014a): 1, 13, 23 (report for O’Sieng Lei River, Ratanakiri Province, 
Cambodia, without further remarks) 


Material studied 
Holotype 3. »Maymyo, / Upper / Burma, / 25.V.25./ Coll. E Wall«, BMNH 
(by photos) (Figs la—b); 14, Cambodia, O’Sieng Lei, 02-vi-2013 (Figs 1c-d). 


Remarks 
The Cambodian male (Figs 1c-d, 2b, 3b) was found to be very close to M. acu- 
leata as described on the basis of one male from »Maymyo, Upper Burma« 
(presently Pyin Oo Lwin, Myanmar) (FRASER 1927) and to M. arachno- 
mima Lieftinck, 1953 as also described on the basis of one male reared ex 
larva from southern Borneo, Sampit District, Pemantang (LIEFTINCK 1953). 
It was compared to the original descriptions and photos of the holotype of 
M. aculeata in BMNH (Figs la-b, 2a, 3a) and those of M. arachnomima 
in RMNH (Figs le, 2c, 3c). The characters of the Cambodian male and of 
both above mentioned holotypes (and also of the related M. katae Wilson, 
1993) are summarised in Table 1. While most of the characters of M. acu- 
leata and M. arachnomima are in common, the most important differences 
are the outline of the hind margin of the genital lobe, which is angled in 
aculeata and smooth in arachnomima (Fig. 2), the relatively shorter cercus 
in arachnomima (Fig. 3), and the much more extensive abdominal yellow 
pattern in aculeata (Fig. 1). Based on these diagnostic characters, the Cam- 
bodian specimen (Figs 1c-d, 2b, 3b) was identified as M. aculeata. 

Some notes as to the earlier published drawings and descriptions of the 
holotypes involved are necessary. FRASER’s (1936: fig. 60d) outline of the 
secondary genitalia of the holotype of M. aculeata is somewhat inaccurate: 
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the posterior hamulus and genital lobe are shown in a more slanted position 
while they are actually more erect (Fig. 2a). LIEFTINCK (1953: 339, figs 4-5) 
described and illustrated a peculiar feature of the holotype of M. arachno- 
mima: »The 9" segment exhibits a peculiar abnormality, where the upper 
part of the tergite is considerably shortened, the posterior border of its mid- 
dle appearing crumpled up and folded over so much as to form a spinulose 
ruff that nearly meets the hind margin of the preceding segment. By this 
shortening of the dorsal portion, the whole 9" segment has become a seem- 
ingly distorted, wedge-shaped appearance when viewed laterally, the termi- 
nal segment with appendages forming accordingly an obtuse angle with the 
previous segment«. LIEFTINCK made no hints on any taxonomical value of 
this S9 feature; however OrR (2005) later claimed it to be diagnostic for the 
species. In fact, this should be considered an acquired individual deform- 
ity resulting from S9 being crumpled in the holotype, which was reared ex 
larva in captivity and probably had some problem during eclosion. 

While no additional specimen of M. aculeata beyond the holotype has 
been reported so far, there are a number of reports of M. arachnomima: from 
peninsular Malaysia (LIEFTINCK 1971; Muraki 2010), peninsular Thailand, 
Trang Province (KITAGAWA & IcHtI 1999; MuRAKI 2007, 2010, 2014), west- 
ern Thailand, Kanchanaburi Province (HAMALAINEN 2002) and Laos (YoKoI 
2003; SAsAMOTO at al. 2011; MurAKI 2010). However, there are some doubts 
about whether all those specimens are actually conspecific with M. arachno- 
mima, especially since M. aculeata was found in north-eastern Cambodia. 

Until present, no other male specimens of M. arachnomimia have been 
reported from Borneo. LIEFTINCK (1971) reported the second male of 
“M. arachnomima” from the Plus River area, Sungai Choir, Central Perak, 
Peninsular Malaysia (Figs 2d, 3d). This specimen (in RMNH) has the char- 
acters of M. arachnomima (Tab. 1, Fig. 2d), but R.A. Dow (pers. comm.) 
pointed out its much shorter epiproct (about 110% of the cerci length, see 
Fig. 3d) than in the holotype. This strong structural difference suggests that 
this specimen might represent an undescribed continental species close- 
ly allied to M. arachnomima and confined to Borneo. However, in a pa- 
per devoted to Macromia in Thailand, Muraxi (2014) published photos of 
M. arachnomima, including a male with the appendages exactly as in the 
holotype of M. arachnomima (MurRaki 2014: figs 65, 67-73). The prove- 


Odonatologica 44(1/2) 2015: 117-151 


122 O.E. Kosterin 


nance of the specimens was not indicated in that paper but A. Muraki (pers. 
comm.) kindly informed me that these photos were made from specimens 
from Taiping, Perak, Malaysia (see MurAKI 2010). He also informed me 
that the specimen of M. arachnomima from Trang Province in Thailand was 
nearly identical with only very slight differences in maculation. Hence, the 
true M. arachnomima does occur in the state of Perak and ranges through- 
out the Malay Peninsula (see KITAGAWA & IcHtI 1999; MuRAKI 2007). Ap- 
parently, Lieftinck’s specimen from central Perak represents some aberra- 
tion or extreme case of individual variation of the epiproct length. 

In addition, Muraki (2007, 2010, 2014) reported another, unfortunately 
still undescribed species from his “arachnomima-group’, allied but surely 
not conspecific with M. aculeata and M. arachmomima. It was variably re- 
ferred to as “Macromia sp.” in MurakI (2007) and “Macromia sp.2” in Mu- 
RAKI (2014). The morphological details of this species are depicted in Mu- 
RAKI (2007: figs 12-13, 2014: figs 74-82). Unlike in both M. aculeata and 
M. arachmomima, the posterior hamulus is thick, short, straight, and has no 
apical hook; the dorsal spine on $10 is thick and blunt; the cerci are almost 
as long as the epiproct; the posterior margin of the genital lobe is angled as 
in M. aculeata. This species is known by specimens collected at Chiang Dao, 
north Thailand, at a waterfall west of Vientiane, Laos, and at two other un- 
specified localities in Laos (MurAKI 2007, 2010). 

Since neither specimens nor illustrations of diagnostic features are available 
for other records from Thailand nor Laos, their true identity remain unclear. 

The specimen from north-eastern Cambodia considered in this paper was 
obtained 1,400 km southeast of Maymyo, the type locality of M. aculeata. 
The Laotian records of an unidentified Macromia from Van Vieng (YOKOI 
& Miramura 1995), referred to by the authors as “Macromia sp2” and not 
to be confused with sp.2 by Muraki 2014, and “M. arachnomima” (YoxKo1 
2003; SASAMOTO et al. 2011) may also belong to M. aculeata since the Lao- 
tian localities are situated ca 400-900 km north-west of the collecting site in 
Cambodia and 700-1,000 km east to south-east of Maymyo. 

The records of “M. arachnomima” from western Thailand (Lang Khnom 
Gnu and Nang Kroan, Kanchanaburi Province; HAMALAINEN 2002) might 
actually refer to either M. arachnomima or M. aculeata since these sites are 
situated at the same distance of ca 800 km from both Trang and Maymyo. 
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Figure 1. General habitus of males 
of Macromia aculeata (a—d) and 
M. arachnomima (e): a—b — holo- 
type of M. aculeata from “Maymyo, 
Upper Burma”, 25-v-1925 and its la- 
bels, BMNH (photo: B. Price); c—-d — 
the male of M. aculeata from Cam- 
bodia, Ratanakiri Province, O’Sieng 
Lei River, 02-vi-2013, O. Kosterin 
leg. (photos: OEK); e — holotype of 
M. arachnomima, southern Bor- 
neo, Sampit District, Pemantang, 
emerged 02 to 03-ix-1953, RMNH 
(photo: Rory A. Dow); a, c, e — dor- 
sal view; b, d — lateral view (not to 
precise scale). 
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Biology 

The male of M. aculeata was flying just before noon low over a surface 
amidst a slow flowing reach upstream of the waterfall of the medium-sized 
O’Sieng Lei River, which had turbid yellowish water. Note that MuRAKI 
(2010) specified that in Peninsular Malaysia “M. arachnomima” had a habit 
of flying over the middle of streams. The banks of the reach were not high 
but steep and overgrown with Pandanus sp., which offers hanging tangled 
roots in the water. Such habitats are preferred by the larvae of the related 
species M. arachnomima (LIEFTINCK 1953) and M. katae (WILSON 1996). 


Figure 2. Male secondary genitalia of Macromia aculeata (a—b) and M. arachno- 
mima (c—d): a— holotype of M. aculeata, BMNH (photo: Benjamin Price); b— male 
from Cambodia (photo by the author); c — holotype of M. arachnomima, RMNH; 
d—male of M. arachnomima with a short paraproct from the Plus River area, Sun- 
gai Choir, Central Perak, Peninsular Malaysia, 07-iii-1963, RMNH (photos: Rory A. 


Dow; not to precise scale). 
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Figure 3. Anal appendages of Macromia aculeata (a—b), M. arachnomima (c—d): 
a— holotype of M. aculeata, BMNH (photo by B. Price); b — male from Cambodia 
(photos by the author); c — holotype of M. arachnomima, RMNH; d — male from 
the Plus River area, Sungai Choir, Central Perak, Peninsular Malaysia, RMNH (pho- 
tos: Rory A. Dow); in each pair lateral view above and dorsal view below (not to 
precise scale). 
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Table 1. Characters of male specimens of Macromia aculeata, M. arachnomima, 
and M. katae. Data on the Cambodian specimen are original, other data are in- 


Character 


Macromia aculeata, holotype 


Macromia aculeata 
from Cambodia, 
O’Sieng Lei River 


Abd.+Apps length 
[mm] 


Hind wing length 
[mm] 


Face 


Eyes 


Metallic lustre on 
synthorax 


Ante-humeral 
stripes 


Antenodals (fw/hw) 
Postnodals (fw/hw) 
Cugq (fw/hw) 


Cross-veins in 
hypertrigones 
(fw/hw) 
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»Labium brownish yellow; labrum 
and face brownish with some ill- 
defined yellow markings, — a small 
oval spot at the base of each side of 
the labrum, a small spot at the mid- 
dle of anteclypeus and a larger well- 
defined spot shaped as a broad- 
brimmed hat at the centre of the 
postclypeus; frons brown in front, 
obscure yellow above ...; vesicle and 
frontal eminences slightly blue me- 
tallic; occiput black« 


»blue« 


»blue« 


»well defined below, but gradually 
fades away above« at about middle 
of mesepisternum 


13/10 
6/8-9 
4/3 


2/1 


43.5 
35.5 


Labium yellowish-brown; 
mandible bases light- 
brown, labrum blackish 
brown with a yellowish 
central spot with indis- 
tinct borders at base; 
anteclypeus, postclypeus 
and anteriolateral corners 
of frons dull brown; fron- 
tal and upper surfaces of 
frons black with a violet 
lustre. Occiput black. 


greenish blue, with a 
frontal patch brown 


bluish violet 


well defined, end 1.0 mm 
before antealar triangle 


14/10 
6/10 
5/3 


3/1 
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ferred from photographs and/or cited from the original descriptions (FRASER 1927; 


LIEFTINCK 1953). 


Macromia arachnomima, 
holotype 


Maromia arachno- 
mima from Central 


Macromia katae, holotype 


Perak (RMNH) 
39.7 43 
38.4 37.7 


»Labium snuff brown. Mandi- 
bles cinnamon, the maxillari 
palpi more reddish brown. 
Labrum dark brown, indistinctly 
cinnamon-coloured on middle 
and along base. Clypeus and 
frons anteriorily rather uniform 
tawny-olive, the anteclypeus 
obscured mesially; no yellow 
spots or bands. ... Pyramidal 
processes ... anterior surfaces 
slightly shiny; brilliant metallic 
dark-blue colouring restricted 
to the upper portions ... Ver- 
tex ... dull-metallic blue-black. 
Occiput ... glossy-black« 


no data 


«... dorsum vinaceous-russet; 
.. all of the sides with purplish- 
blue lustre» 


end 1.5 mm before antealar 
triangle 


14/9-10 
7/9-10 


7/4 on photo (6/4 in orig. de- 
scription) 


3/1-2 


»Mouth parts 
brown, a cloudy 
yellowish patch at 
the mandible bas- 
es. Clypeus uniform 
dark-brown« 


no data 


as in holotype 


as in holotype 


13-14/9 
5/8-9 
6/3 


2-3/1 


»Labium dark brown, labial 
palpi lemon yellow.Mandibles 
conspicuously marked lemon 
yellow at their base and red- 
dish brown at the tip. Labrum 
blackish brown, marked with 
yellow spot on anterior lateral 
margin. Anteclypeus black- 

ish brown. Dorsal half of 
postclypeus dark brown with 
ventral margin dull brown- 

ish yellow. Frons... black with 
bright metallic blue reflections 
with two brownish yellow 
triangles at base of the pyrami- 
dal processes. Vertex black and 
occiput shining black« 


no data 


«green» 


»sharply defined narrow 

... Narrow dorsally, pointed 
above and extend up... as far 
as the ventral border of the 
[mesinfraepisternum]« 


17/11-12 
9/11 
5-7/4 


4/2-3 


Odonatologica 44(1/2) 2015: 117-151 


128 


O.E. Kosterin 


Character 


Macromia aculeata, holotype 


Macromia aculeata 
from Cambodia, 
O’Sieng Lei River 


Cells in anal loop 


Starting number 
of cells in discoidal 
field (fw/hw) 


Yellow on S2 


Yellow on S3-S6 


Yellow on S7 


Yellow on S8& 


Upright spine on 
S10 


Posterior margin of 
genital lobe (promi- 
nent, projecting 
perpendicularly to 
body axis) 


Posterior hamuli 


Cerci 


6 


1.5 (a full cell and a small lower 
cell adjacent with its corner to 
triangle)/1 


broad ring 


broad rings 


a ring occupying more than half a 
segment 


a pair of large dorsal spots divided 
by a dark line and outlined at sides 
with slanting, subdorsal yellow 
streaks; lateroventral spots fused to 
dorsal spots 


robust, »bears three small spines at 
summit« 


forms a nearly pointed angle, this 
part yellow for nearly half of lobe 


upright, projecting beyond genital 
lobe, hooked 


85 % of epiproct length, apices 
rounded as viewed from above, 
with apical knobs directed dorso- 
posteriorly, strong lateral hooks at 
¥s of cercus length 


6 
1.5/1 


broad ring 


large paired spots, fused 
basally on S3-4 


a ring occupying % of 
segment, with a dorsal 
protuberance 


a pair of slanting subdor- 
sal yellow streaks; latero- 
ventral spots as small as 
on S9 


robust, slightly bifid api- 
cally 


forms a blunt angle, this 
part yellowish-white for 
about % of lobe 


the same 


82 % of epiproct length, 
apices rounded as viewed 
from above, apical knobs 
vestigial, strong lat- 

eral hooks at % of cercus 
length 
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Macromia arachnomima, 
holotype 


Maromia arachno- 
mima from Central 


Macromia katae, holotype 


Perak (RMNH) 
7 7 7 
1.5/1 »conforms to the 2/2 


broad (% of segment length at 
sides, % at middle), interrupted 
with a middorsal line 


$3-5 small paired spots, from 
Y% of segment length on S3 to 
tiny dots at S5; S6 unmarked 


a ring occupying % of segment 


no dorsal marking, lateroven- 
tral spots %4 of segment length 


very slender, single acutely 
pointed apex 


smoothly rounded, yellowish- 
red 


the same 


75 % of epiproct length, apices 
rounded as viewed from above, 
with apical knobs directed 
dorso-posteriorly, strong lateral 
hooks at % of length 


type« [1 or 1.5] 


»undulated, ... 
subinterrupted in 
the medial line« 


as in holotype 


»annular spot 
rather obscured 
basally« 


as in holotype 


rather slender, 
single acutely 
pointed apex 


smooth, nearly 
straight, yellowish- 
red 


the same 


91% of the 
epiproct length, 
apices nearly point- 
ed as viewed from 
above, with apical 
knobs directed 
posteriorly, strong 
lateral hooks at #5 
of length 


»two triangular, bright-yellow 
spots, separated at the me- 
dian, which widen laterally 

to form a band covering the 
auricles« 


»two yellow spots, located at 
the median, separated by a 
fine isosceles triangle with the 
produced angles pointed api- 
cally« 


»broad basal ring slightly pro- 
duced apically on the dorsum« 


»a small, lateral, triangular 
spot on the ventrum« 


»bifurcate at the tip« 


smoothly rounded, »apically 
a third ... is coloured bright 
yellow« 


the same 


81 % of the epiproct length, 
apices acute, directed dorso- 
posteriorly, lateral teeth »just 
beyond the midpoint towards 
the tip« 
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Macromia chaiyaphumensis Hamalainen, 1985 
(Fig. 4) 

Selected references: 

Macromia chaiyaphumensis sp. n. - HAMALAINEN (1985): 105 ff. (original description; holo- 
type 4, in MZH; type locality: »Phu Khieo Wildlife Sanctuary, Chaiyaphum province, Thai- 
land«); Macromia chaiyaphumensis - Muraxi (2007): 15 f., figs 3-4 (photos of a male and fe- 
male from Chain Dao, Thailand); Macromia chaiyaphumensis Hamilainen, 1985 - KosTERIN 
(2014a): 1, 22 f. (report for O'Tamol Meik, Ratanakiri Province, Cambodia, without further 
remarks); KOSTERIN & CHARTIER (2014): 10 [(mis?) identification of the following record]; 
Macromia sp. - KosTErin et al. (2012a): 156, 159, fig. 11 (record for Cambodia). 


Material studied 

Photo of 19. Thailand, Ratchaburi Province, Sounphung, Borwee waterfall, 
20-iv-2013, Reinthong Ruangrong; photo of 14, same site, 24-v-2013, Rein- 
thong Ruangrong. 


Remarks 
Females of Macromia are not easy to identify. However, the female avail- 
able from Cambodia has a conspicuous feature with the citron-yellow inner 
surfaces of the frontal pyramidal processes (Fig. 4d). Of species identified 
from Indochina, this trait is found only in the male of M. chaiyaphumensis 
and is absent even in the South Chinese/Vietnamese M. urania Ris, 1916, 
which is claimed to be the most closely related species. The original descrip- 
tion says: »Posteriomedial slopes of pyramidal processes in frons yellow« 
(HAMALAINEN 1985: 105) although its author did not indicate this as one of 
the diagnostic characters. However, photos of a general habitus of both sex- 
es of M. chaiyaphumensis from Chiang Mai and Nan Provinces of Thailand 
were published (Murakt 2007: figs 3-4; 2014: figs 1-2; KataTantet al. 2010: 
figs 29-31) and are also available on <www.aallodonata.com>. These were 
taken by Reinthong Ruangrong at Borwee waterfall, Sounphung, Ratchabu- 
ri Province, Thailand. The yellow mark between the pyramidal processes is 
clearly visible in these photos in both sexes, and other characters of the pho- 
tographed females correspond well with the Cambodian female. 

An unidentified female “Macromia sp. B.” with a predominantly pale yel- 
low face, reported by ASAHINA (1987) and supposed by him to represent 
M. chaiyaphumensis, can hardly belong to this species (MuRAKI 2014). 
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Two unidentified males photographed by Gerard Chartier in Koh Kong 
Province, Cambodia (KosTERIN et al. 2012b: fig. 11) were later identified as 
M. chaiyaphumensis (KOSTERIN & CHARTIER 2014). However, based on the 
cerci shape, the shorter and blunt antehumeral stripe, and the yellow ring 
interrupted at the auricles on S2, they correspond to “Macromia sp.3” from 
Nan Province of Thailand, as illustrated by Murakt (2014: figs 108-115). 
The latter also has yellow marks at the inner surfaces of the frontal process- 
es, as does M. chaiyaphumensis, but the structure of the secondary genitalia 
differs significantly. 

Available information indicates that there is some variation in males of 
M. chaiyaphumensis. For example: S3 anterio-lateral yellow spots from large 
to tiny; S6 yellow spots from very small to almost complete ring; S7 yellow 
spot occupying % to % of tergite length; $8 dorsal and lateral yellow spots 
isolated vs contacting, antenodals (fw/hw) 13-14/9-10; cross-veins in hind 
wing trigones 2-3. 

No detailed description of a female of M. chaiyaphumensis has been pub- 
lished although some details of the female were illustrated by MurRAKI 
(2014: figs 2, 3, 10). Accordingly, a brief description of a Cambodian female 
is provided below. 


Description of a female of M. chaiyaphumensis 


A small Macromia with a moderately extensive citron-yellow pattern 
(Fig. 4a) and a pair of conspicuous triangular yellow spots inside the cleft of 
the frons (Fig. 4d). 


Head (Figs 4c-d) - Labium dull yellowish; mandibles brown with bright 
citron-yellow spots at bases; labrum brownish-black with a small trans- 
versely elongate and bifid central yellow spot at base and slight brighten- 
ings at posterio-lateral corners; anteclypeus black; postclypeus dark-brown 
beneath, with a broad transversal dull yellow stripe almost interrupted at 
middle, with obscure lower margin; frons ventro-lateral corners dull yellow 
changing through dark brown to black, with a strong green lustre, anterior 
surface of frons punctuated; inner sides of pyramidal processes citron-yel- 
low forming a pair of conspicuous yellow spots; pyramidal processes bluntly 
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pointed; vertex with two tubercles, black with a slight green lustre; rear side 
of head black; eyes green, turning bluish-grey ventrally. 


Thorax — Black with a green lustre and citron-yellow stripes (Fig. 4a); ante- 
humeral stripe broad at base, occupying most of the infra-mesepisternum, 
extends to % of the height of mesepisternum and ends bluntly; medial stripe 
broad and straight; ventral stripe whitish, narrow and confined to the hind 
margin of the metepimeron. Fore coxa, trochanter and very base of femur 
at inner side yellowish, mid coxa with greyish-brown posterior surface, oth- 
erwise legs black. Hind femora reaches % of S2. Wing membrane slightly 
brownish enfumed throughout but somewhat stronger at tips; venation dark. 
Nodal index 6,15:16,6 / 8,10:10,9; hypertriangles with 4 and 5 cross-veins in 
fore wings, 3 in hind wings; Cuq 5 and 6 in fore wings, 3 in hind wings; dis- 
coidal field starts with 2 rows of cells; anal loop with 11 and 12 cells (2 inner 
cells); 2 rows of cells between it and wing margin. Membranule greyish. 


Abdomen (Fig. 4a) - Slightly inflated at S7-8, black with yellow maculation 
as follows: a semiring at $2, kinked and narrowing subdorsally and then 
widening laterally, with its lower margins inclining to the anteriolateral cor- 
ners of sternite (where yellow colour very slightly extends to posterior mar- 
gin of $1); $3-6 dorsally with twin, narrowly separated spots decreasing in 
size in caudal direction; $3 also with small yellowish vertical lateral patches 
at proximal margin of sternite; S7 with a broad sub-basal semiring occupy- 
ing ca % of tergite length; S8 with two pairs of small sub-basal spots (dorsal 
and ventro-lateral); ventral parts of S2-7 sternites whitish yellow, somewhat 
brownish darkened in subapical part on S4-7, to form a contiguous stripe 
from mid-S2 to mid-S7. Valvular lamina vestigal (Fig. 4b). 


Measurements [mm]: total length 54; abdomen plus appendages 40; hind 
wing 34. 


The illustrated females from Chiang Mai and Nan Provinces of Thailand 
(MurAki 2007: fig. 4; 2014: fig. 2; KaTATANT et al. 2010: fig. 31) are similar, 
differing in having large anterio-lateral yellow spots at $3 (only traces of 
those in the Cambodian female); the female from Chiang Dao, Chiang Mai 
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Province (MurakI 2007: fig. 4, 2014: fig. 2) also has more clearly expressed 
anterio-lateral spots at S9. The habitus of the Ratchaburi female, as pho- 
tographed in the dorsal view, is similar. The head of a Chiang Dao female 
photographed by (Muraxi 2014: fig. 3) is as described here. 


Figure 4. Female of Macromia chaiyaphumensis from Cambodia, O’Tamol Meik, 
05-vi-2013, O. Kosterin leg.: a — general habitus, lateral view; b — abdomen termi- 
nus, ventral view; c — face; d — top of the head. 
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Figure 5. Habitats of Macromia spp.: a — Macromia River, habitat of M. cincta; b — 
pools of drying O’Tamol Meik brook, habitat of M. chaiyaphumensis and M. cupri- 
cincta; c — Capricornis Rivulet, location of female activity of M. septima at sand 
banks; d — Microgomphus River, location of male activity of M. septima at an arti- 
ficial earthen mound (photos: OEK). 
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Biology 

The female was found at midday in early June in O’Tamol Meik brook, fly- 
ing low above a stagnant pool that was shaded by tall bamboo. At that sea- 
son the brook was drying out in its lowest reaches (Fig. 5b). The holotype 
had been collected in June as well (HAMALAINEN 1985); MurRAKI (2007) 
pointed out that at Chiang Dao, this species was very abundant in May; 
photos of the Ratchaburi individuals were taken in April and May. 


Macromia cupricincta Fraser, 1924 
(Fig. 6, 7b, d, 8b, d, f, h, k) 

Selected references: 

Macromia cupricincta, sp. nov. — FRASER (1924a): 74 (original description; holotype 4 by 
monotypy, in BMNH; type locality: »Mokpalin, Thaton District, Burma«, presently Moppa- 
lin, Mon State, southern Myanmar); Macromia cupricincta Fraser - FRASER (1936): 184 ff, 
figs 55d, 58 (key to species; redescription of male; description of a female from Nowgong, 
Assam; drawings of secondary genitalia and appendages); ASAHINA (1987): 361 ff., figs 33- 
38 (“Assamese and Burmese species’, description and figures of a male from Sai Yok Falls, 
Kanchanaburi, Thailand); Macromia cupricincta Fraser, 1924 - HAMALAINEN & PINRATANA 
(1999): 93 (distribution in Thailand: Chiang Mai, Lampang, Kanchanaburi, Chaiyaphum, 
Nakhon Ratchasima Provinces); Muraki (2009): 40 ff, figs 7-8; MurAKI (2010): 20 f, fig. 10 
(report for outskirts of Taiping, Perak, Malay Peninsula, together with M. cincta; photos of 
male and female); KARUBE (2011): 82, figs 8-9 (records for Lam Dong and Da Lac Prov- 
inces of South Vietnam; photos of a male and female); KosTERIN (2014a): 1, 18, 22 f. (report 
for Asahinai brook and O’Tamol Meik, Ratanakiri Province, Cambodia, without further re- 
marks). 


Material studied 

Holotype 3. »Burma / Thaton distr. / Mokpalin / 18. May. 23 / Bott coll«. 
BMNH (by photos) (Fig. 6); 14, Cambodia, O’Tamol Meik, 05-vi-2013 
(Figs 7b; 8b, d, f, h, k); 19, Cambodia, Asahinai brook, 06-vi-2013 (Fig. 7d). 


Remarks 

This species was described based on a single male (Fig. 6) from »Mokpa- 
lin, Thaton District, Burma« (FRASER 1924a), presently Moppalin, Mon 
State, Myanmar. The type locality is on the western coast of Myanmar at 
the very base of the Kra Isthmus of the Malay Peninsula. This author noted 
that M. cupricincta was allied and structurally similar to M. cincta but dif- 
fers in having a reddish brown ground colour and the abdomen ringed in- 
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stead of spotted; he also did not exclude that »it may be merely a local race 
of cincta« (FRASER 1924a). It should, however, be taken into account that 
males of M. cincta (Rambur, 1842) in fact also have the brown ground col- 
our; see LIEFTINCK (1929) and photos in Tanc et al. (2010: 129). Later Fra- 
SER (1936) obtained additional males and females of M. cupricincta from 
Nowgong, Assam (FRASER 1936). LIEFTINCK (1941) agreed that M. cupri- 
cincta was just a geographic race of M. cincta differing only by larger yellow 
rings on the abdomen and also smaller size. Both cited authors in fact rec- 
ognised the only obvious diagnostic character of cupricincta as compared to 
cincta: an extended yellow abdominal pattern (see the remarks to M. cincta 
below). There is no surprise that both doubted in M. cupricincta being bona 
species. 

LIEFTINCK (1954) characterised the range of M. cincta as including Ma- 
laya (Perak), Sumatra, Bangka, Biliton, Java, Borneo. Much more recent- 
ly OrR (2005: 83) characterised its range as »widespread in Sundaland«. 
Meanwhile M. cupricincta was reported for northern, western, and central 
Thailand (ASAHINA 1987; HAMALAINEN & PINRATANA 1999). At that time, 
the two taxa seemed to occupy, respectively, the mainland without the Ma- 
lay Peninsula (M. cupricincta, although its type locality was at the very base 
of the peninsula) versus the Malay Peninsula and islands (M. cincta). 

However, Muraki (2009) later collected both M. cincta and M. cupri- 
cincta at the same localities at Taiping, Perak State, peninsular Malaysia. Nc 
et al. (2011) also recorded M. cupricincta in the Cameron Highlands. Sym- 
patric co-occurrence was evidenced in favour of a specific status of these 
two taxa. MurakI (2009: figs 5-8) provided photographs clearly showing a 
male of M. cupricincta with broad yellow rings on the abdomen versus one 
of M. cincta with a more restricted yellow pattern, and a female of M. cupri- 
cincta with the rings occupying about half of the lengths of S2-6 versus ca % 
in a female of M. cincta; there was no noticeable difference in the ground 
colour. 

KaruBE (2011) further extended the known range of M. cupricincta to 
Lam Dong and Da Lac Provinces in southern Vietnam and also mentioned 
it for Laos. These records raised the problem of the relationships between 
M. cupricincta and M. berlandi Lieftinck, 1941, as described based on a sin- 
gle male from »Mount Mauson, Tonkin« in North Vietnam (LIEFTINCK 


Odonatologica 44(1/2) 2015: 117-151 


Notes on Macromia from Cambodia 137 


1941). Later WILSON (1993) added details of another male of M. berlandi 
from Hong Kong, which was a bit smaller (abd.tapps 52 mm, hind wing 
47 mm). Further M. berlandi was also reported for Guangxi Zhuang Au- 
tonomous Region. 

The important morphological characters of the holotype of M. cupricincta 
(RNMH), namely the shape of the accessory genitalia (Figs 6g-h), of the 
hind wing base (Fig. 6d), and of the spine on S10 (Figs 6e-f), are the same 
(Fig. 6) as in the holotype of M. berlandi as illustrated in the original de- 
scription (LIEFTINCK 1941: figs 1-2). The anal appendages are similar, with 
the epiproct only slightly longer in the holotype of M. cupricincta. The pat- 
tern of the holotype of M. cupricincta agrees well with the description for 
M. berlandi although the ground colour is lighter; in particular the metallic 
black is less expressed on the thorax, and S7-10 are reddish-brown rath- 
er than blackish brown. Size is the most noticeable difference between the 
holotypes of M. cupricincta vs M. berlandi: abd.tapps 43 vs 53 mm, hind 
wing 38 vs 49 mm. 

The diagnosis of B. berlandi was based on its comparison with M. cincta 
only and included five characteristics (LIEFTINCK 1941): 

1) larger size (abd.tapps 53 mm, hind wing 49 mm); 

2) broader abdominal yellow markings, with that on $7 occupying % of the 
segments and reaching its fore margin; 

3) very deep excavation of the hind wing anal margin and hence an acute 
processed anal angle (LIEFTINCK 1941: fig. 1a); 

4) absence of any tubercle or line of bristles on the ventral side at the base of 
S2 (present in M. cincta); 

5) the posterior hamulus not extending beyond the genital lobe (extends 
beyond in cincta), which is rounded (almost pointed in cincta), slightly 
convex anteriorly (flat or even concave in cincta), and less haired than in 
cincta (LIEFTINCK 1941: fig. 1c). 


The holotype of M. cupricincta exhibits the same characters 2)-5) as M. ber- 
landi: a broad yellow marking (Figs 6a—b), an acutely processed hind wing 
anal angle (Fig. 6d), no tubercle or line of bristles on S2 (Fig. 6h), the pos- 
terior hamulus not overlapping the lobe (Fig. 6g). FRASER (1924) stated 
erroneously in the original description that the lobe is overlapped by the 
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hamules, but this is not the case as follows from his own later drawing 
(FRASER 1936: fig. 55d). 

Size and saturation of the ground colour are rarely of taxonomical value, 
and there are no further taxonomically sound differences between the two 
species discussed. Most probably, M. berlandi is conspecific with M. cupri- 
cincta and may represent its northern, Tonkinese and Kantonese subspe- 
cies, which is larger and darker. However, a final decision must await more 
data on individual and geographical variation. Quite a number of speci- 
mens of M. cupricincta has been collected and published (FRAsER 1924, 
1936; ASAHINA 1987; MuRAKI 2009, 2010, 2014; KaruBE 2011). They 
look more or less uniform, and all published photographs show a reddish- 
brown ground colour (blackish on $6). Data on berlandi are still too scarce 
(LIEFTINCK 1941; WILSON 1993; ZHOU et al. 1994; WILSON & REELS 2001). 
Available descriptions and photographs from Hong Kong (WILsoNn 2002; 
<www.allodonata.com>) suggest a blackish ground colour. 

WILSON & REELS (2001) provided a description of a female of M. ber- 
landi from Hong Kong. Unfortunately, their Figure 134 concerning S3 is 
somewhat confusing: in its basal half, before the jugal suture, the dark and 
light colours swapped places. The antero-dorsal triangle should be black 
and the rest of the basal half of the segment should be light. As shown, 
the colouration is unnatural for Macromia, and the error becomes evi- 
dent from a photograph of a M. berlandi female from Hong Kong (W1- 
SON 2002). The textual description of $3 by WILSON & REELS (2001: 192) 
is partly erroneous: »The base of segment 3 is occupied by a large yellow 
triangular spot and the basal half and slightly beyond of segment 4 is yel- 
low«. In fact, in the former sentence the »triangular spot« should be dark 
on a yellow background. 

WILSON & REELS (2001) indicated correspondence of M. berlandi to the 
description of the female of Macromia pyramidalis Martin, 1907, while the 
simultaneously described male of that species corresponded to Macromia 
moorei. The description (MARTIN [1907]: 69) was very brief (16 lines) and 
contained no figure; the type locality is mentioned as »Tonkin«. WiLson 
& REELS (2001: 193) noted: »if the male was indeed moorei then berlandi 
would become the junior synonym of pyramidalis«. This statement was in- 
correct, since in a situation when a taxonomical taxon was described by a 
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Figure 6. Holotype of Macromia cupricincta, male, »Burma, Thaton distr, Mokpa- 
lin«, 18-v-1923, Bott leg. (BMNH): a — general habitus, dorsal view; b — the same, 
lateral view; c — labels; d —left hind wing base; e — anal appendages, dorsal view; 
f — the same, lateral view; g — secondary genitalia; h — S2 ventral part in lateral 
view (photos: Benjamin Price; not to scale). 
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heterogeneous series of syntypes, the identity of the nominal taxon to which 
the name is linked remains uncertain unless its lectotype is designated. Des- 
ignation of the lectotype of Macromia pyramidalis Martin, 1907 is hence 
needed to solve this nomenclatorial problem. 

WILSON & REELS (2001: 193) noted: »Martin commented that the male 
and female types were not in the Selys collection, but the actual location was 
not given«. This statement is not fully correct, for the comment by MarTIN 
(1907: 69) was in fact: »Types 3 et 9 coll. Martin. Nexiste pas coll. Selys«. 
Martin's collection is presently kept in MNHN. 


Figure 7. General habitus of male 
(a—b) and female (c—d) specimens of 
Macromia cincta (a, c) and M. cupri- 
cincta (b, d) from Cambodia: a, c — 
from Koh Kong Province, Macromia 
Rivulet; b — from Ratanakiri Prov- 
ince, O’Tamol Meik brook; d — from 
Ratanakiri Province, Asahinai brook 
(photos: OEK). 
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Figure 8. Morphological details of the male specimens of Macromia cincta (left: a, 
c, e, g, j) and M. cupricincta (right: b, d, f, h, k) from Cambodia: a—b — appendages, 
lateral view; c-d — the same, dorsal view; e-f — S2 ventral part in lateral view (in 
e, the hairy tubercle is marked with a green dot and enlarged in an excript); g—h — 
secondary genitalia; j-k — hind wing base (photos: OEK). 
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For synonymy of Macromia borneensis Kriger, 1899 with M. cincta see 
LIEFTINCK (1929); for synonymy of M. borneense sensu Martin 1907 nec 
Kriiger, 1899 with M. berlandi see LIEFTINCK (1941), WILsoNn (1993) and 
WILSON & REELS (2001). 


The male collected by me at O’Tamol Meik Rivulet, Ratanakiri Province on 
05-vi-2013 (Fig. 7b) meets all the diagnostic characters of M. cupricincta, 
including the very acute anal margin of the hind wing (Fig. 8k), the absence 
of a bristle-bearing tubercle at the base of the ventral side of S2 (Fig. 8f); the 
shape and length of the posterior hamulus (Fig. 8h); and the colouration 
and pattern (Fig. 7b). The measurements are: abd.tapps 45 mm, hind wing 
41 mm. The female collected at the ‘Asahinai brook in the same province 
(with abdomen 46 mm and hind wing 42 mm) was identified as M. cupri- 
cincta based on its broad yellow pattern (Fig. 7d). 


Biology 

Both the Cambodian male and female were found at small brooks in Ra- 
tanakiri Province in the north-eastern part of the country. The male was 
captured at the same pool of the drying O’Tamol Meik Rivulet (Fig. 5b) as 
was the female of M. chaiyaphumensis. The female flew above the Asahinai 
brook. Both flew during periods of sunshine. 


Macromia cincta (Rambur, 1842) 
(Figs 7a, c, 8a, c, e, g, j) 

Selected references: 

Macromia cincta - RAMBUR (1842): 141 (original description; type locality unknown); 
Macromia cincta Rambur, 1842 - LIEFTINCK (1929): 5, 90 ff, figs 14-17 (distribution: Pen- 
ang, Sumatra, Banka, Java, Borneo, Palawan; descriptions of male and female; drawings of 
male and female genitalia and male appendages; synonymy with M. borneensis Kriiger, 1899); 
LIEFTINCK (1941): 97, fig. 1b (comparison to “M. berlandi n. sp’, drawing of male wing base); 
LIEFTINCK (1950): 677 (a descriptive key to species; distribution: ¢Malaya, Sumatra, Banka, 
Biliton, Java, Borneo, Palawan); Orr (2005): 83 (distribution: widespread in Sundaland); 
Murakti (2009): 40 f., figs 5-6 (report for outskirts of Taiping, Perak, Malay Peninsula, to- 
gether with M. cupricincta; photos of male and female); TANG et al. (2010): 128 f. (photos of 
males and females); Macromia cupricincta Fraser, 1924 - KosTERIN (2012a): 1, 29, 45, 98, 
figs 50c-d (misidentification; report for Macromia River, Koh Kong Province, Cambodia, 
photo of general habitus and face); KosTERIN (2014a): 1, 8, 23 (report and reidentification for 
Macromia River, Koh Kong Province, Cambodia, without further remarks). 
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Material studied 
12. Cambodia, Macromia River, 05-vi-2013 (Fig. 7c); 14, the same place, 
23-v-2013 (Figs 7a, 8a, c, e, g, j). 


My previous record of a female of M. cupricincta at Macromia Rivulet, Koh 
Kong Province, on 16-viii-2011 (KosTERIN 2012a: 80, figs 50c, d) was in er- 
ror, for I disregarded the individual's rather restricted light abdominal pat- 
tern (Fig. 7c). On 23-v-2013 I was lucky to collect a male at the same site 
(Fig 7a, 8a, c, e, g, j). To my great surprise, as well as the above mentioned 
female it appeared to be M. cincta, a species rather unexpected in continen- 
tal Indochina. 

The male had the important diagnostic characters of M. cincta, as illustrat- 
ed by Lier TINck (1929): figs 11-16, (1941): fig. 1b; ORR (2005): 83; MURAKI 
(2009): fig. 5; TANG et al. (2010): 128 f.: (i) a moderately concave hind wing 
anal margin, hence less acute and indistinct anal angle (Fig. 8j); (ii) ventral 
side of S2 bearing a small tubercle set with stiff bristles at its anterior margin 
(marked with a green dot in Fig. 8e); (iii) a larger, longer, and more ventro- 
caudally protruding posterior hamulus as compared to M. cupricincta with 
the tip slightly extending behind the genital lobe (Fig. 8g); (iv) the yellow 
ring on S3 evenly broad and occupying % of the length of the segment part 
anterior to the jugal suture (Fig. 7a), versus occupying this part almost en- 
tirely and reaching its anterior margin laterally and leaving only a dark dor- 
sal triangular spot as in my specimen of M. cupricincta. 

Besides, as compared to the above mentioned Cambodian male of 
M. cupricincta (Fig. 7b, 8b), M. cincta has a less robust spine on S10 (Fig. 8a), 
more brown colour at the wing bases (Fig. 7a), and a slightly larger size 
(abd.tapps 47 mm, hind wing 45 mm). Noteworthy is that the yellow ring 
on $3 in the Cambodian specimen (Fig. 7a) is still much broader than in 
M. cincta as depicted from Singapore (TANG et al. 2010: 129) and the Malay 
Peninsula (MurAKI 2009: fig. 5). There is not much difference in the extent 
of the yellow colour on $4-6 as was expected from the original descriptions 
of M. cincta and M. cupricincta. In Malayan specimens of M. cincta photo- 
graphed by Muraki, all yellow marking is narrower than in M. cupricincta 
and is further reduced in specimens from Borneo (pers. comm. by R.A. 
Dow on photos by G. Reels made in Lambir Hills, Sarawak). The extent of 
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the yellow pattern on S4-6 does not seem to be a good character for differ- 
entiating the two closely related species in Cambodia, but more specimens 
are needed for a conclusion. 

In view of this finding, I re-identified the female collected at the same 
‘Macromia Rivulet’ on 16-viii-2011 (Fig. 7c) that had been reported as 
M. cupricincta in KOSTERIN (2012a) as M. cincta. Important questions re- 
main on how to distinguish the females of M. cincta and M. cupricincta. 

The above mentioned character of $3, which was diagnostic for males of 
the two species, seems to work for females well. In the Cambodian female 
of M. cincta, there is a yellow ring occupying about % of the anterior half 
of the segment and scarcely extending ventrally towards S2 (Fig. 7c), as de- 
picted for M. cincta in Murakxi (2009: fig. 6), while in the Cambodian fe- 
male of M. cupricincta, it occupies half of the segment dorsally and broadly 


Figure 9. General habitus of speci- 
mens of Macromia septima from 
Cambodia: a — male from Koh Kong 
Province, Microgomphus River, 23-v- 
-2013; b — female from the same site, 
25-viii-2011; c — female from Mon- 
dulkiri Province, Loringae brook at 
Buu-Sraa Waterfall, 12-vi-2014 (pho- 
tos: OEK). 
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reaches its anterior margin latero-ventrally, leaving only a dark triangular 
dorsal spot (Fig. 7d) as described in FRASER (1936) and depicted by Mu- 
RAKI (2009: fig. 8). 


Biology 

In contrast to M. cupricincta, which was observed at small brooks, M. cincta 
was found at a medium-sized river (Fig. 5a), also during periods of sunshine. 
The female made very long flights along the course of the rivulet, flying low 
above the water surface (KOSTERIN 2012a); the male circled several meters 
in diameter and 2 m above the broadest reach. Perhaps there is an ecologi- 
cal segregation between these two close species in Cambodia with M. cincta 
preferring larger water courses. Note, however, that in the Malay Peninsula 
the two species were reported as flying at the same brooks (MuRAKI 2009). 


Macromia septima Martin, 1904 
(Fig. 9) 

Selected references: 

Macromia septima Selys - Martin (1904): Original description; syntypes: 2 from Java, sev- 
eral 3 from Annam and Tonkin, in MNHN; type locality: Java, Annam, Tonkin; the name 
proposed earlier by Selys for a female from Java in Martin’s collection, but without descrip- 
tion, so that female is not the holotype but one of the syntypes; M. septima - Martin [1907]: 
70 (short diagnosis, misleading indication of a female as ‘type’); Macromia septima Martin - 
ASAHINA (1987): 363 f., figs 39-42 (description of a male from Thailand); Macromia septima 
Martin, 1904 - KaruBE (2011): 84 f, figs 20-21 (photos of a male from Vinh Phu Province, 
North Vietnam); KosTERIN (2012a): 1, 34, 49, 79 f., 98, figs 50a—b (report for Microgomphus 
River, Thma Bang vicinity, Cambodia; photo of female general habitus and face). 


Material studied 

22. Cambodia, Microgomphus River, 25-viii-2011 (Fig. 9b); 2’, same site, 
23-v-2013 (Fig. 9a); 12, Cambodia, Capricornis River, 14-viii-2011; 19, 
Cambodia, Loringae brook, 12-vi-2014 (Fig. 9c). 


Remarks 

The two males collected in 2013 (Fig. 9a; KosTERIN 2014) confirmed the 
first report of this species for Cambodia based on females collected at the 
same site in 2011 (Fig. 9b; KosTERIN 2012a). The males fit the Thai male de- 
scribed by ASAHINA (1987), except for a small difference in size (abdomen 
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with appendages 42 and 41 mm vs 44 mm in the Thai male). The upper part 
of the postclypeus is lighter and makes a slight hint of a transversal stripe 
that was not reported for the Thai male. 

The female from the ‘Capricornis Rivulet’ had already been missing the 

two last abdominal segments before capture. As compared to those from 
‘Microgomphus River, it showed some differences (KOSTERIN 2012a): 
(i) the entire wing membrane was slightly yellowish-brown enfumed; in 
the ‘Microgomphus River’ females the smoky colouration appeared gradu- 
ally only in distal wing halves; (ii) vertex flat without tubercles. However, 
the vertex, as well as the very tips of the ante-frontal pyramidal processes, 
seemed to have been pressed against a horizontal surface, perhaps having 
been deformed during ecdysis. 
As compared to the females from Koh Kong Province (Fig. 9b), the female 
from Mondulkiri Province at the opposite side of the country has a more 
extended abdominal yellow pattern with all dorsal spots larger and with 
anterio-lateral spots appearing on S3 (Fig. 9c). It resembles very much a 
M. septima female from northern Vietnam reported and depicted by Karu- 
BE (2011; figs 20-21). An evenly reddish-brown face, more lightly yellowish 
at the mandible bases and sides of the postclypeus and frons, leaves no other 
known options in the calliope-group; yet a male confirmation from this lo- 
cality is desirable. 


Biology 

Males were found in May 2014 at exactly the same areas of the ‘Micro- 
gomphus River’ where females had been found in August 2011 (KosTERIN 
2012a) but showed differences in their activity. On 23- and 25-viii-2011, 
females ranged to and fro, flying low along short sections of barren banks, 
always in the shade, either in misty morning or at midday if the sun disap- 
peared behind a cloud. At the same site visited on 24-v-2013, three males 
exhibited similar behaviour but under bright sun. Besides, they were not 
observed at the same barren bank sections as the females but ranged only 
along a margin of an earthen mound (Fig. 5d) left in the river after the 
bridge reconstruction, which faced rather deep and calm water. At banks 
where I observed females, the water was shallow. When the first male was 
caught at ca 9 a.m. ICT (Indochina Time; UTC + 7:00 h), a second one ap- 
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peared at the same place within a minute and was caught as well. Another 
one was found in the same place at ca 1 p.m. and at 4:15 p.m. no male was 
observed. It seems that the high artificial barren bank was an extraordinary 
stimulus for males, so they neglected natural barren bank sections and were 
attracted to the artificial one. Maybe they were even inspired by this unique 
stimulus to territorial activity during periods of sunshine. The species was 
not found at this locality when it was revisited on 02-vi-2014 after the above 
mentioned sand bar had been completely removed by a flood. 

In Mondulkiri Province, the female was collected in quite different a habi- 
tat: a slow reach of a small and shady forest brook. 


Discussion 


LIEFTINCK (1953) considered M. arachnomima to be »not closely allied to 
its congeners, taking in fact rather an isolated position«. With the descrip- 
tion of the larva of the related M. katae Wilson, 1993, WILSON (1996) es- 
tablished the arachnomima-group, as follows: »Of the world’s 177 species of 
Macromia listed by BripGEs (1994), apparently only M. arachnomima and 
M. katae belong to the highly specialised M. arachnomima group«. YOKOI 
(2003) also supposed M. arachnomima and M. katae to form an independ- 
ent group but for some reason stated that M. arachnomima had formerly 
been attributed to the westwoodi-group. Muraki (2010), independently 
from WILSON (1996), proposed the arachnomima-group for M. arachnomi- 
ma, M. katae, and the above mentioned undescribed species. 

It should be noted, however, that LIEFTINCK (1929: 59) undertook his 
grouping only for species of »Malacca, the Sundanese Islands and New 
Guinea«, with some attention to those of »the Tonkinese basin«, while little 
attempt has been made to deal with the fauna of Further India (except Ma- 
lacca)«. There is no doubt that a substantial grouping must take into account 
the entire world, or at least, the whole Asian fauna. For instance, FRASER 
(1924b) attributed M. aculeata to his cingulata-group, and Wilson (1996) 
did not take into account the close proximity of the Burmese M. aculeata 
to the Bornean M. arachnomima when erecting his arachnomima-group. 
To resolve the confusion of grouping, a revision of related species from a 
broad range, including India, South China, Indochina, and Sundaland, will 
be necessary. 
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Many of the Asian Macromia species from the Indo-Burmese region were 
described by EC. Fraser in the 1920-30s, from the Malesian region by M.A. 
Lieftinck in the 1930-70s, and from southern and central China by K.D.P. 
Wilson and a number of Chinese authors in the 1990s to present. When 
describing M. berlandi, Lieftinck paid insufficient attention to Fraser’s very 
similar M. cupricincta. Then, when describing M. arachnomima, LIEFTINCK 
(1953) did not compare it to Fraser’s M. aculeata, which was in fact very 
close to this species. Probably unrecognised synonyms are hidden among 
species described by the three above mentioned authorities and their fol- 
lowers, especially under the circumstances that many of the ‘old’ species are 
known by very few or singular specimens. 

First attempts at grouping the Asian species of Macromia were made by 
Ris (1916) and LAIDLaw (1922). FRASER (1924b) recognised the westwoodi-, 
cincta-, calliope-, and cingulata-groups. LIEFTINCK (1929), in his review of 
Macromia, chiefly based on species from »Malacca, the Sundanese Islands, 
and New Guinea«, adopted the westwoodi-, moorei-, cincta-, and calliope- 
groups but did not mention the cingulata-group because of the absence of 
its representatives in his regional analysis. Much later LIEFTINCK (1971) 
added three groups, terpsichore-, melpomene-, and chalciope-, forming the 
New Guinean ‘section’ of the genus. For some reason, later authors (e.g., 
WILSON 1996; YoKor 2003; MurakI 2007, 2010) referred only to Lieftinck’s 
works with respect to species grouping in Macromia. This resulted in the 
double establishment of the “arachnomima-group for M. arachnomima and 
M. katae by Witson (1996) and Muraxi (2010) without reconsideration 
of the cingulata-group to which FRASER (1927) had attributed M. aculeata 
(FRASER 1927). In any case, the grouping of numerous species of Macromia 
using morphological characters faces great difficulties. Any future attempts 
to unravel the phylogeny of the genus should also be based on molecular 
data. 

Cambodia is an Indochinese country that shares most of its odonate fauna 
with Thailand and Vietnam. However, there is also a certain Malesian com- 
ponent in its Odonata fauna (HAMALAINEN 2003; KOSsTERIN 2014), which 
includes for example M. cincta. This makes Cambodia a crossroads of the 
faunas of South-East Asia (e.g., Burmese, Malesian, Annamese and Tonki- 
nese), and a convenient location for resolving many taxonomical problems. 
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